Microarray
Microarrays and RNA processing were performed by the University of Michigan Microarray Core facility. The quality of total RNA for each sample was confirmed with a Bioanalyzer with either a Eukaryote Total RNA Pico or Nano kit. RNA Integrity Numbers (RIN) for samples were from 7.8-10.00 indicating high quality RNA. Over 4 separate experiments, approximately 13.5 pg RNA/cell was recovered. At least 10ng of total RNA was processed with the Ovation Pico whole transcriptome amplification kit and hybridized with Human Gene ST 2.1 plate using manufacturer instructions.
Bioinformatic analysis
CEL files processed using R and Bioconductor after loading the following, and associated, packages: oligo [1] , genefilter [2] , affycoretools [3] , limma [4] , ReportingTools [5] , sva [6] , gplots [7] 
Pathway analysis
Gene Set Enrichment Analysis (GSEA) and iPathway analysis platforms were used. GSEA is a computational method that determines whether an a priori defined set of genes shows statistically significant, concordant differences between two biological states (e.g. phenotypes) [14] . The iPathway software analysis tool implements an 'Impact Analysis' approach that takes into consideration the direction and type of all signals on a pathway, the position, role and type of every gene, etc. [15, 16] . The Impact Analysis develops two p-values using two orthogonal approaches based on over-representation and the accumulated perturbation. 
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